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101...X-SIDE BOOST CIRCUIT 
103...X-SIDE WRITE CONSTANT CURRENT 
SOURCE CIRCUIT 

a. X SELECTOR 

b. ..Y TERMINATION CIRCUIT 

c. .. MEMORY CELL 

d. ..X TERMINATION CIRCUIT 

e. .Y SELECTOR 
102...Y-SIDE BOOST CIRCUIT 
104...Y-SIDE WRITE CONSTANT CURRENT 

SOURCE CIRCUIT 
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fn Jii ?h h Se f nuconductor memoi y device in w hich infonnation is written in a memory element by applying current An 
mcrease n the time for a write current to reach a predetermined value attributed to a parasitic capacitor is prevented. Therefore me 

nrEZST 84 ! COnSUmption is reduced - The semiconductor memory device comprises a memory elemen for 

storing information, a constant current source (103) provided for writing information in 

/8S5S*; 
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the memory element by applying current, and a boost circuit (101) disposed in a predetermined position related to the memory 
element and adapted for charging a parasitic capacitor until the amount of current applied by the constant current source reaches the 
amount of current required to write information in the memory element. 
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3r*^*# 13~#1 8^fflf^©^^^^^f,^ X;£fa{£@#4, Y 
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it. IBl, IB2, IB3t^»), Ctlt>t*xm*J>®Mll3 (1MNL 

^fcs^iBi, 1B2, iB3frt>m%ztiznmmib% 0 namxt*. 

**^>**U?fr (A) ~ (D) ft<Dh?>i?X?y-JXimKMMLX^iz 
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mvmrvD "i r\ «i 2 " sshb*. msmiz^t - n» «i 2 » 

C 1 hm****? (#1, #7, #13Xf*#19) *tf 

&*m*c2frm%ztitt7--xhm**^>3? (#2, #s, #i4x?*#2 

0) VmiRimTftZ. I1=H, I2=L©^*, 09@|*|©[H^C1}J: 
hm**'<is* (# 1> # 7, # 1 3Xi4# 1 9), titt^C 

2izmmztitc7-xhm**^* (#2, #s, #i4x«#2o), m** 

?C3£ti$^y-xhffl^^ (#3, #9, #15XS#2 1) & 

rj?tB*^c4^^tt^y-xhM^^>^ (#<u #1(K # 16X & 

#22) &3mmffibtZZ 0 I1=L, I2=H©^, S&9 ®|%Dm#$3B^C 

lteiwsftfc:/-* hffl^^v^ (# 1, # 7, # 1 3x«# 1 9), m*s® 

?C2R4ttl*nfc^-Xh«^/<^ (#2, #8, #14Xf*#2 0X fcB 
C 5 («$n/c^X hffl^t^i/^ (#5, #11, #17Xf*#2 
3) &V&Zffi*C4Km%Ztltc7~Xhm**s*i/* (#6, #12, #1 
8Xtt#2 4)«WWift«, H=h, I2=H©^ ^9®|^(5Dm* 
»C1C«^- X ^t^ (#1, #7, #13Xf*#19), 
&Zt®*C2fomfe£tltc7~Xhm**'^? (#2, #8, #14Xf*#2 
0), JB*lf C3K«jS*ifc^ hffl^^ ( #3> #9> # 15Xt4 
#2 1) ^^sj^c 4 NMt^ (#4, #10, 
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#1 6x&#22), tex^csizmmztitc^-xhrn**^* (#5, # 
1 1, # 1 7x**#2 3) m»c 4 Kmmztitz?-* hm**s^* 

(#6, #12, #18Xte#2 4) itmiRmffittZZa 

m9®K(D -s i\ "S2" asm*, msmizmir «s r\ «S2- nmc» 

MZM, S1=L, S2=L©^ 7-Xhm**s*i/?l*mP£tli3;\\ SI 
= H, S2=L0Hfi, ^9^©m^^Cl^M^fc:^-Xhffl^^ 
^ (#1> #7, #13Xtt#19), MM*C 3frtm$thtc7-X 

(#3, #9, #15Xf*#2 1) 2StOTJ*j»C 5 fc«t**lfc^- 
*MB**/<3/* (#5, #11, #17X«#2 3) #3BMt*fcfr5. SI 
= L, S2=H©I#J*, ^9®l*I©tB^^C2fC^$^^-xhffl^^^ 
^ (#2, #8, #14Xtt#2 0), mJ)ffi*C4lZtmZtl*:7-Xbm* 

(#4, #10, #16Xf*#2 2) M(ii^C6(lii$^y 

(#6, #12, #i8x«#2 4) mmsimmbtez. i 
1 =h, 12 =h<»?s, H90F^©m^»c i fc^$nfc^-x hm** 

s^y? (#1, # 7> #13X«#19), (B*»C2fca«|**tfc^-xb» 
(#2, #8, #14X«#2 0) »r^tfl*»C3lC«j|*tLfcy 
-* WB***3/* (#3, #9, #15Xtt#2 1), tt*reC4K86R**L 
fe^-Xh^^ (# 4 , #10, #16Xli#2 2), ffiM?C5 (# 

5, #11, #i 7x«#2 3) izmmzthtc?-* hm**s*t/*R&mjjm 
*c6tcmim£tiit7<-xhm**s**s* (#6, #12, #isx«#24) 

*>*US„ ^fc:b*>, J^Jb©XA j (j = (1), 2 , 4), I 1, I 2, S 1, 
Ml ^1 lH+TfHu I (j)=i (I 1+2x1 2), 

a (j) =xaj, s (j) =s (si + 2xs2) -v&z (ftfeu mmt<D 

tciblZL=0, H=lfcLfc). 11 = 1, I2 = 0C0i:#fc«I (j) 

= 1 (1 + 2X0) =1(1) fcfca, XAl©fc#KfJ, A (j) =A (1) 



17 



WO 2004/061854 



PCT/JP2003/016981 



bt£*). S 1 = 1, S2 = 0©t#K:{iS (j) =S (1 + 2X0) =S (1) 

§»*#i~#2 4©2 4i^u mi om<D£5fo%>mvx&z> 0 mm 

=4x4x4 = 6 4®^^v>t#>«?^-x hm**^>*%mm vtzm 
mi im<Dmm<D&ft3 0 6. 8vF&&mtts:5o *mmmx 
mmmm&6. 6 %nmimmx%x\^ 0 

mi om^wr^t, #i+#2©ip§: #3 + #4©fli@: # 5 h- # 6 ^4@= 

111! 2^»), #3+#4©iHt#5+#6©itiI«^Jt»<Og|^^o 

# 1 : # 2 1 : 2 9 , # 1 <o$a ^ # 2 <omimimm<?>Mmz$> 

%>o #3<Di®: #40*1=1 12-e^^, #3©i|@i:#40i|iIf^ii;mm©M^ 
fcl&So #5®ff :#6e>«=l : # 5CD«2:# 6 (DiHI^TO^C© 

mmxL$>Z> 0 ttifDMis :#7<Dm& : #1 3©iU£ : #1 90i^§ = 4 : 1 : 

2I4T*&*K #7©**, #13©W*2lfe^#l9©i«$«««aWR©B|«| C 
Mm«« Ufctt©^ S a. I— */ 3 8 mA©»i^ 6 

/ mm vtc tmzw&fr*McM vxm&&&nt>tiz&, w&frmmt s m 

(MM) *s*^ttttre*«. jgDEtt:/-;* httftfeffiv**** (B) 
mm X$>% 0 tctc U ^-X hSdS#v^i9riI©®i (CC^i8mA) &Jt 

©m^s^tu iss&^^Htfcs©-^ wm<v&mtzmms&mx$>z> 0 * 

So 

[S&4<Z>!Ufe<z>7£ji3 



18 



WO 2004/061854 



PCT/JP2003/016981 



*ftw<z>m4<Dmm<DBmi o i<Dmvm&mi smtazro zomiz. mm 

^-XhHMKogfjft (VBX) **«-*2:«KVdd*6«tjai«*uBU C 

toe ± d mass/ >r x&m?p&o nomm / >r ctiv d d sr^ra-f-s x 

n& (mm) &&m-z 0 mmmt io2izm^s3& «iw m& 
mrt i o 4 i ^7n-f ^^ififeofct, mmt i ost^ 

t 1 0 7^#^S2^^b*^0^Nl^^|jf^NLXfcm^S^*tL^ o 
MNLX©tt^if?CRX©^y7 0 yv^J:l), M^-rs 
®^^^^fifJ^NLX©«?W^-xh|iIg&©fiff^VBXfCte^$n-CV>S 0 
fiFMt l o 8~t l l 04>n9K:4MHtey.fe9 r^3 0 flHfto$$|t nifci 

^vBx^Mvddom^^m^s^ ^^KD^^jt^-c, 3fctt 

19 



WO 2004/061854 



PCT/JP2003/016981 



tfefcHt^s 1 1& "Low" tvx, 7-xh&m*mm4ti,iz\\ zuhmk 



WO 2004/061854 



PCT/JP2003/016981 



w$t<pmm 

Mb, 



21 



WO 2004/061854 PCT/JP2003/016981 



SBtt&B. 

io. »^5^gaa©^^iaig^gjj:^v^T, 



22 



WO 2004/061854 



PCT/JP2003/016981 



mmmmo 
mm* 



23 



WO 2004/061854 



PCT/JP2003/016981 



1 



101 



WENX 




5 — 

104 



WE NY 



1/21 



WO 2004/061854 



PCT/JP2003/016981 



Vdd 



Vdd 
I |2W/ 



Vdd 



Vbl D> c| []r 1 W/L 



Vb1 t> o| (w/L Vbl > c| [2W/L 

Vb2> o|[W/L Vb2[> o| |2W/L . . . . Vb2|> c| [^W/L 



SW1 



O o|[^ SW2[> — o|| 



SWn[> o|! 



2i 



2 n_1 i |. 



Ic 



2/21 



WO 2004/061854 



PCT/JP2003/016981 



(A) 



13S 



iSL 



WENX 
VBSTX 

VBX 

NLX 



(B) 



icx m& 



ibx m& 



IBX+ICX 



Vdd 






! 


Vdd GND ' 


i- 




~~ r 




GND 

Vdd 


A VBX 






£ — 




Vdd GND 1 


-Li 










GND 

l«9SE(IAX) 

A 


' t . 

A VBX 










/ 1 






i 



3/21 



WO 2004/061854 



PCT/JP2003/016981 




4/21 



WO 2004/061854 PCT/JP2003/016981 



101B 



Vdd 

■flOIB-1 



VBSTX! 



WENX 




■ xmm& 



103 



_ -j 



i — 



ICX 
Vdd" 



NLX _i_ 



CLX 1 



1 



VBSTYJ 



si 



VBY 




MSY 

CBY I 

102B 



»5 




^ 





AX 


) / 








f-T- 
'x 




\ 


X 







IBY 



•^CXm 
]CY1 



:f--CLY 

rh 



|ICY ,104 



WENY 



5/21 



WO 2004/061854 PCT/JP2003/016981 



me 



(A) 





Vdd 


WENX 


GND T 




Vdd 


VBSTX 


GND 



VBX 



NLX 



(B) 



IBX m®i 



IBX+ICX 




A 



icx mm 



6/21 



WO 2004/061854 PCT/JP2003/016981 



XA 

114" 



115 


m7g 

115 115 


115 115 1,15 


-trU-j7*(L) 






* Y <p 




. Yf 


^ YfJ 
7U^(L) 


Y $ 
TW(R) 




, Y <!'J 

TU-f(R) 


Yf J 
7W(L) 


7U-f(R) 



9K9 



Y<gi]Jp-W\°*>$ 
5£m 




116:#3i 



1 16:#& 



7/21 



WO2004/M1854 PCT/JK003/016981 



H 8 H 



iRlfte# , l4(XA1-XA4) 
nftti7(4R|«) 

WBNX 




*§PJr1&#'tt(XA1~XA4) 



lXA3 




YAJ 
WENX 



§PJt#c?P'|±(XA1~XA4) 

MfttfHF(4RIV) 

/ XA4 
t XA3- 
\XA2e5: 

v y 




YAj 
WENX 



YAJ 
WENX 



(4SPB) 



11 12 



1=1 



.121 



S1 S2 



ARRAY *-W^>*-tZl^*(D) 
C1 C2^ C3 C4 C5 



IB3 
IB2 

IB1 
C6 



6N0 



GND 



GND 




GND 



#19L #2QL #21L #22]_ #231 #24l 
£ 0.4p £o.8p'T0.4p T- 0.8p "p0.8p "Pl.6p 
GND nun «m?» =4r_ ' 



GND 



S1 



S2% 



11 12 S1 ^S2 

ARRAY 4rV/<*>*-feU££(G) 
C1 C2 C3^ C4 C5 



121 



IB3 
IB2 

IB1 

C6 



#13J_ #14J_ #1§L #16L #1ZL #18T 

£0.2p-£0.4p ^O^p'T'O^p 'J'OAp^ 
GND GND GND GND GND "" L 



J^OJBp 
GND 




11 12 



S1 S2 



array **/<5/*-feb£$r(B) 



C1 



C2 



C3 



GND 



C4 



C5 



IB3 

IB 2 

IB1 
C6 



#ZL #8L #9L #1QL #1lL #12L 

GND 



£o.ip x° 2p I°- 1 p I°- 2 p x°- 2p X 0Ap 




(1T~I2^ 



GND GND GND 
f'SI S2 



11 12 



GND 



121 



S1 S2 



1 



IB3 



#1 



ARRAY ^P-W^^-tzU^CA) 
C1 C2 C3 C4 C5 



GND 



IB2 

IB1 
C6 



IL m #3L #4L #5L #6l_ 
'Tip ^T2p 'Tip -T — - - 

Akin SSiTti* JSf ' 1 — 



GNO GNO 



2p 2p "T 4p 
GNO GND GND 



->IB3 N 



4-H>IB2 ! 



^>ib;/ 



8/21 



WO 2004/061854 



PCT/JP2003/016981 




9/21 



WO 2004/061854 



PCT/JP2003/016981 



r 



m 

CO 



< 



CM 

4fc 


CO 

T— 

4fc 


CM 


CO 
4fc 


CO 
CM 


r-» 
41: 


4fc 


LO 
-++- 


CM 
CM 
4fc 


CO 
4fc 


O 

4fc 


4fc [ 


CM 
4fc 


to 

4fc 


O) 
4fc 


CO 
4fc 


O 
CM 
4fc 


4fc 


CO 
4fc 


CM 
4fe 


CD 
5 


CO 
4fc 


r-» 

4fe 


4fc 



**** 



•OS 

m 
< 

CO 

< 



ffl= 
<*,\ 

CSI 



10/21 



WO 2004/061854 



PCT/JP2003/016981 



11 





SSSC3.-0) 

|/h\ 


7W(4:11 




^g(pF) 




1 
2 
3 
4 


1(0) 
1(0) 
1(0) 
1(0) 


A(1) 
AO) 
A(1) 
A(1) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
1.0 

2.0 

i 3.0 


r <CL 
#1 
#2 
#1.#2 


5 
6 
7 
8 


1(0) 
1(0) 
1(0) 
1(0) 


A(2) 
A(2) 
A(2) 
A(2) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
1.1 

2.2 
3.3 


#1,#7 
#2,#8 
#1.#2,#7.#8 


9 
10 
11 

12 


1(0) 
1(0) 
1(0) 
1(0) 


A(3) 
A(3) 
A(3) 
A(3) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
1.3 
2.6 
3.9 


#1.#7.#13 
#2,#8,#14 
#1.#2,#7.#8.#13.#14 


13 
14 
15 
16 


1(0) 
1(0) 
1(0) 
1(0) 


A(4) 
A(4) 
A(4) 
A(4) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
1.5 
3.0 
4.5 


#L 
#1.#7,#13.#19 
#2 #8 #14 #20 
#1 ,#2.#7.#8.#1 3.#1 4,#1 9,#20 


17 
18 
19 
20 


1(1) 
1(1) 
1(1) 
1(1) 


A(1) 
A(1) 
A(1) 
A(1) 


S(0) 
S(1) 
S(2) 
1 S(3) 


0.0 
2.0 
4.0 
6.0 


«L 
#1,#3 
#2,#4 
#1-#4 


21 

22 
23 
24 


1(1) 

1(1) 
1(1) 
1(1) 


[ A(2) 
A(2) 
A(2) 
A(2) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
2.2 
4.4 
6.6 


t£L 
#1,#3,#7,#9 
#2,#4,#8.#10 
#1,#2.#7.#8 


25 
26 
27 
28 


1(1) 
1(1) 
1(1) 
1(1) 


A(3) 
A(3) 
A(3) 
A(3) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
2.6 
5.2 
7.8 


«L 

#1,#3,#7,#9,#13,#15 
• #2 f #4,#8 t #10,#14,#16 
j #1-#4,#7-#10,#13-#16 


29 
30 
31 
32 


id) 
1(1) 
1(1) 
1(1) 


A(4) 
A(4) 
A(4) 
A(4) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
3.4 
7.8 
11.2 


#1 ,#3,#7.#9,#1 3,#1 5,#1 9,#21 
#2,#4,#8,#10,#1 4,#1 6,#20,#22 
#1 -#4 f #7-#1 0,#1 3-#1 6,#1 9-#22 


33 
34 
35 
36 


1(2) 
1(2) 
1(2) 
1(2) 


A(1) 
A(1) 
A(1) 
A(1) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
3.0 
6.0 
9.0 


#L 
#1,#5 
#2,#6 
#1,#2,#5,#6 


37 
38 
39 
40 


1(2) 
1(2) 
1(2) 
1(2) 


A(2) 
A(2) 
A(2) 
A(2) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
3.3 
6.6 
9.9 


#L 
#1,#5,#7,#11 
#2,#6.#8,#12 
#1 .#2,#5 f #6,#7,#8,#1 1 ,#1 2 [ 


41 
42 
43 
44 


1(2) 
1(2) 
1(2) 
1(2) 


A(3) 
A(3) 
' A(3) 
A(3) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
3.9 
7.8 
11.7 


«L 

#1.#5,#7.#11,#13,#17 
#2,#6,#8,#12,#14,#18 
#1 ,#2,#5-#8,#1 1 -#1 4,#1 7,#1 8 


45 
46 
47 
48 


1(2) 
1(2) 
1(2) 
1(2) 


A(4) 
A(4) 
A(4) 
A(4) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
5.1 
10.2 
15.3 


#1 ,#5,#7,#1 1 ,#1 3 f #1 7,#1 9 f #23 
#2,#6,#8,#1 2,#1 4,#1 8,#20,#24 
#1 ,#2 t #5-#8 t #1 1— #14 #1 7-#20 #23 #24 


49 
50 
51 
52 


1(3) 
1(3) 
1(3) 
1(3) 


A(1) 
A(1) 
A(1) 
A(1) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
4.0 
8.0 
120 


«L 
#1,#3 t #5 
#2,#4,#6 
#1-#6 


53 
54 
55 
56 


1(3) 
1(3) 
1(3) 
1(3) 


A(2) 
A(2) 
A(2) 
A(2) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
4.4 
8.8 
13.2 


«L 

#1 t #3,#5,#7 ( #9 ( #11 | 
#2,#4,#6,#8,#10,#12 li 
#1-#12 


0 / 

58 
59 
60 


K3; 
1(3) 
1(3) 
1(3) 


A(3) 
A(3) 
A(3) 
A(3) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
5.2 
10.4 
15.6 


«L 

#1 .#3,#5,#7,#9,#1 1 f #1 3 t #1 5,#1 7 
#2,#4 t #6 f #8,#1 0,#1 2 t #1 4,#1 6 f #1 8 
#1-#18 


61 
62 
63 
64 


1(3) 
1(3) 
1(3) 
1(3) 


A(4) 
A(4) 
A(4) 
A(4) 


S(0) 
S(1) 
S(2) 
S(3) 


0.0 
6.8 
13.6 
20.4 


#1 ? #3,#5,#7,#9,#1 1 ,m 3,#1 5,#1 7,#1 9 f #21 ,#23 
#2,#4 t #6,#8 ( #1 0,#1 2,#1 4,#1 6,#1 8 t #20 t #22 t #24 . 
#1-#24 



11/21 



WO 2004/061854 



PCT/JP2003/016981 




TIME 



12/21 



WO 2004/061854 



PCT/JP2003/016981 



% 13 



S1 

v 



VBSTX 



Vdd 



S2 



VBX 



S3>— |r crx: 



/S5 

1 



S4t> — | 




T/S6 
X 



N2 



WENX>- 




T 

S6 



NLX 



CLXr^r 

7*7 



13/21 



WO 2004/061854 



PCT/JP2003/016981 



141 



VBSTX 
WENX 



S1 
S3 
S5 
S4 
S6 
S2 
N2 

N1 , 
NLX 

VBX 



: n 








I 1 


j j 


! 


1 


n — 


i 

u 


i j 


! j 


-j — r 


Tt 


i 




r ! 

1 




J L. 

i i 
! i 








1 






1 

l 


! L 


i j 

r r 


j 










! i 
-! — r- 


Li 






i 








! 


i t 

i i 
i i 


i r 

-i-l 

! ! 












i 

1 1 
( f 
1 1 


ri 

j ) 




rr 












1 ) 
1 1 
1 1 
I 1 
I 1 
| 1 

H- 


H 

' < i 

ui-f 


\ i 


J 










I 1 

■ i 

i 

i t 


i 

I i 
I i 
* i 












-H- 

44- 




i i 

i t 

1 ! 


j h 

j i 




— I 

1 


1 

1 

! 






i t 
i I 
i 
I 


1— t" 

1 1 
t 

i ! 

-1 h 




1 
i 

j 




i 1 

! i 
I i 


i ! 

1 1 


1 ! 





OOOOOOO OOt— t- 



14/21 



WO 2004/061854 



PCT/JP2003/016981 



% 15 



WENXt>- 



103 



105 



S11 



VBSTX 

V 



Vdd 



U| 




H[M103 



S10 



NLX 



CLXl^: 



lb- 



15/21 



WO 2004/061854 



PCT/JP2003/016981 



* 16 H 



roj 




rij 





^■1 











-902 : h>*;M&jt/i 

-901 



16/21 



WO 2004/061854 



PCT/JP2003/016981 



Mr- 



17 



(A) 



IBL 



IWL 

o Plotr? 04 



Hx- 



0 (DO Q 

r*J 4-1 """^ 



0 

0. 

Uy 



0 

P 



0 0 
0 0 



-Hy 
^-905 

Ux 

v 




Ux t | 

IDX +IXO 



17/21 



WO 2004/061854 



PCT/JP2003/016981 




18/21 



WO 2004/061854 PCT/JP2003/016981 



19 m 



TKWS^(IAX,IAY) 



jBMbJElEI&M 



(B) 





J 


k 




Li 


■ ► 



TIL 



19/21 



WO 2004/061854 



PCT/JP2003/016981 



% 20 



XA 



Y<IiJ#& 
3£Et3iE25 



YA 



rrai Hair 



(1.1) 



4J\ 

J* 
P 



•US 

J* 
P 




J* 
p 



ia'x 



x#j-izu£$ 



Tin. i 
<!>~ - 



,(N,1) 




IAY 



Yl«& 



(1,M) 



XdiJ-tzU^^ 



! i i 



ml 



l/ 



Fa* 



20/21 




21/21 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER - 
Int. CI 7 G11C11/15 



International application No. 

PCT/JP03/16981 



According to International Patent Classification (IPC) or to bo th national classification and IPC 
B. FIELDS SEARCHED '. — 



ma ^ > !Sr^S^5 taMs ^ system fo,lowed ■ y classification s y mbo,s ) 



vrZZi r* *r° 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokax Jxtsuyo shinan Koho 1971-2004 Jitsuyo ShinL Toroku Koho 1996-20^4 



Electronic data base consulted during the international search (na me of data base and, where practicable, search terms used) 



Citation of document, with indication, where appro priate, of the relevant passages 
JP 10-106255 A (Toshiba Corp.), 

24 April, 1998 (24.04.98), 
Full text; all drawings 
& US 5894447 A 

?q M°° 2 : 93 i 44 A (Infineon Technologies AG.), 
29 March, 2002 (29.03.02), 
Full text; all drawings 

& US 2002/0024875 Al & BP' 1170750 Al 

& DE 10032272 A & C N 1337708 A 

P,A JP 2003-123464 A (Canon Inc.), 

25 April, 2003 (25.04.03), 
Par. Nos. [0014] to [0015]; Fig. 11 
(Family: none) 



I □ Further documents are listed in the continuation of Box C. Q See patent family annex. 

! * Special categories of cited documents: 
A document defining the general state of the art which is not 

r.nnQlHfrf rl tr\ ke» r\&~n-*: I f 



Relevant to claim No. 
1-13 



1-13 



• »«« & uiv gviitricu atOLG OI u 

considered to be of particular relevance 

earlier document but published on or after the international riling 

V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

XT document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 

I Date of the actual completion of the international search 
06 April, 2004 (06.04.04) 



"X" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 
Form PCT/ISA/210 (second sheet) (July 1998) 



Date of mailing of the international search report 
20 April, 2004 (20.04.04) 



Authorized officer 
Telephone No. 



PCT/J P 0 3/1 6 9 8 1 



a. &m<Dm-rz>&m<D&m (mtumnm (ipc) ) 

Int.Cl 7 G11C 1 1/1 



B. 1JME*fTofc*WF 

mm&n^tzM'mmn wmffi&m (Tp~c3 j 

Int.Cl 7 G11C 1 1/1 5 



B#B^Jl*rJg4fcS 1922-199 6* 

R4«KfrllJtE)&k£&« 1971-200 4* 

R*B£ffMgi£&tt 1 994-2004* 

B*mmmm3&t#im 1996-2004* 



PA 



JP 10-106255 AWmmtMIE) 
1998. 04. 24, ±m & US 5894447 A 

JP 2002-93144 . ?9W-yC Wxyrt'JWM 

2002.03.29,^X^HI & US 2002/0024875 Al & EP 1170750 Al 
& DE 10032272 A & CN 1337708 A 

JP 2003-123464 A(#* / ^«cS^|fc) 

2003. 04. 25, ^^##0014~0015, 13® 1 li (7 r 5 J? — #1 b) 



1-13 
1-13 



□ Vyy % y *-telBi-<5Httft4r#fiB. 



roj p®fc«tsM^ m^izsR-tzxm 
rpj brujh affirm a*<>«tt0±K0Sfltfcftsftui 



r&j n—^isy^T % v—jcm 



06. 04. 200 4 



B*g#!f/? (I SA/J P) 
HHl 0 0-89 1 5 



ntMHifrojKsi 20. 4. 2004 



Mm fitU 
mM%r-%- 03-3581-1101 



5N 



8 7 3 1 



6 84 2 



ISPCT/ISA/2 10 (S2^ (1 9 9 8*7.3 



) 



